The significance of the mutated divalent metal transporter (DMT1) on iron transport into the Belgrade rat brain.
Brain iron transport and distributional pattern of divalent metal transporter I (DMT1) were studied in homozygous Belgrade rats (b/b) which suffer from a mutation in the DMT1 gene. In adult rats, brain uptake of transferrin-bound iron injected intravenously (i.v.) was significantly lower compared with that in heterozygous Belgrade (+/b) and Wistar rats, whereas transferrin uptake was identical. The difference in iron uptake was not apparent until 30 min after injection. The brain iron concentration was lower, and neuronal transferrin receptor-immunoreactivity higher, in adult b/b rats, thus confirming their iron-deficient stage. Antibodies targeting different sites on the DMT1 molecule consistently detected DMT1 in neurones and choroid plexus at the same level irrespective of strain, but failed to detect DMT1 in brain capillary endothelial cells (BCECs), or macro- or microglial cells. The absence of DMT1 in BCECs was confirmed in immunoblots of purified BCECs. DMT1 was virtually undetectable in neurones of rats aged 18 post-natal days irrespective of strain. Neuronal expression of transferrin receptors and DMT1 in adult rats implies that neurones at this age acquire iron by receptor-mediated endocytosis of transferrin followed by iron transport out of endosomes mediated by DMT1. The existence of the mutated DMT1 molecule in neurones suggests that the low cerebral iron uptake in b/b rats derives from a reduced neuronal uptake rather than an impaired iron transport through the blood-brain barrier.